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INTRODUCTORY.” 


N presenting this catalogue to the architect or con- 

tractor, manager or owner of large buildings, we 
aim to show that a standard has been reached which 
insures results of a high order and that the material is 
adjustable to varying conditions at a price within the 
limits of economy. 

The catalogue is devoted to a detailed explanation of 
the “Anti-Pluvius” system of skylighting in its adopted 
form to conditions in this country. Also the various 
types of sash operators for industrial and general uses. 
The “Straight-Push” Sash Operator is particularly 
covered as it embodies the very latest improvements 
based on a large experience under service conditions 
with many types. 

Attention is called to the methods of supporting 
skylights, the fastening of framework to curbs, and the 
spacing of channels. These and other features are 
covered in the specification form on page 45, and for 
the operator page 68. 


THE G. DROUVE COMPANY 


Bridgeport, Connecticut 
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The Relation of Daylight and 


Ventilation to Industrial Efficiency 


Light to work by, and sufficient light to work well by, 
is one of the fundamental requirements of industrial 
efficiency. Good air, which can be secured only by ade- 
quate and constant ventilation is another. A glance at 
the older factories shows fairly well that this funda- 
mental idea did not get a very strong lodgment in the 
economic consciousness of our great-grandfathers. The 
old factories of New England, for instance, are notable 
for nothing more than their very scanty window space 
and inefficient ventilation. 

But conditions have improved, and the very modern 
study of the operative himself as a machine, and the 
attempts to discover under what conditions this human 
machine can do his best, have led within a few years to 
a revolution in shop lighting. 

No one needs to be told that daylight is the best light 
to work by. There are also other reasons for using 
daylight where such use is possible. Artificial light, to 
begin with, costs money, while daylight does not. 
Moreover, it is a difficult matter to apply artificial light 
so that it shall enable the operator to do his work well, 
and to escape damage to himself by overstrain upon his 
eyes. Daylight, supplied from roof and side windows 
is intense, yet so diffused that it does not give the dense 
shadows that are the gravest difficulty with artificial 
light. 

Adequate, agreeable light to work by has been shown 
to have a great effect on the output of work. For in- 
stance, the owner of a large plant for automobile repairs 


has declared that his men can do various typical jobs of 
i: 
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repairs in half the time out of doors that they require 
inside the shops. Such a result of daylight working 
represents many single elements compounded into the 
final result. One element is the greater cheerfulness 
with which every man works when he can have daylight. 
Another element is the absence of undue eyestrain, and 
the consequent avoidance of a host of subsidiary small 
discomforts that follow fatigue and which subtly but 
markedly lessen the efficiency of the worker. These are 
the gross factors, which the intelligent observer, though 
untrained in such study, may rather easily discover for 
himself. 

The effect of daylight as an aid to workmen in avoid- 
ing accident is shown by the investigation into the causes 
of accidents and the sea- 
sons in which they occur, |: FATAL ACCIDENTS FOR ONE YEAR. 
as carried out by a special | 


ittee of the National eae e-Sennee 
Gee ee HBGP 6S. Geen 


MONTHLY CHART OF REPORTED 





Association of Manufac- 
turers. The resulting sta- 
tistics show that fatal acci- 


dents invariably occur less Kad 0 0 
frequently in those months 


when daylight is most abundant, and offer an excellent 
argument in favor of increased skylight and sidelight 
areas. 

It has been left for “motion study” and “time study” 
applied to the elements of industrial processes, to prove 
the great ultimate financial saving that accrues from the 
minute savings of time that are made possible by ade- 
quate daylight illumination. Half a minute saved by 
day-light lighting on an operation consuming, say, a 
quarter of an hour, may seem so small as to be negligible. 
9 
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But when that half minute is accompanied by other half 
minutes saved on other operations, and the total time 
savings per year on many thousand repetitions of all 
these processes are computed, the ultimate saving in 
dollars is astonishingly large. 

Good ventilation is another condition of human effi- 
ciency that is now receiving a beginning of the consid- 
eration that it deserves. Mechanical ventilating systems 
are of course necessary under many conditions, but the 
possibilities of inexpensive efficiency in simultaneous 
lighting and ventilating by means of windows and mon- 
itor skylights have as yet hardly been touched. Monitor 
ventilators in roofs have been largely used, and window 
space in walls has been greatly increased, with conse- 
quent better lighting. But not until within a few years 
has there been a type of skylight that would satisfy the 
exacting requirements of stiffness under wind and snow 
loads, of perfect water-tightness, of freedom from con- 
densation drip, and of endurance against corrosion. 
And it is only lately that the opening of side or monitor 


windows for ventilation purposes has been reduced te. 


every-day, unfailing efficiency. 

Economical daylighting and window ventilation im- 
pose certain conditions. Skylights for public and pri- 
vate buildings should be water-tight, of a permanent 
character, and not subject to continual repairs and early 
renewal. The glass area should be sufficient to allow 
the passage of the desired amount of light. Proper 
curbs and supports with necessary pitch to take care of 
the condensation should be provided and suited to the 
roof construction and conditions. Strength of materials 
and of the structure is essential to withstand wind- 
pressures, snow-loads, atmospheric conditions and the 
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weight of a man or men without danger to the individual 
or to the glass. There should be provision for cleaning 
the glass and giving the proper maintenance to the 
structure in accordance with time’s demand. Flexibility 
is as important as contraction and expansion; vibration 
and wind-pressures must be considered so that neither 
glass nor the construction as a whole will be endangered. 
Sufficient supports are essential to properly secure the 
skylight frame. The construction should permit of the 
quick removal of a light of glass by a man about the 
place. It must be adapted to all types of roofs,—wood, 
metal, brick, tile, and concrete construction. It must 
be simple so that it can be installed by unskilled labor. 
In regard to ventilation, windows, and especially long 
rows of windows, must be capable of being opened and 
closed mechanically in long ‘sections and with absolute 
certainty of action. 

Imperfect skylights are a source of the greatest an- 
noyance, damage, and expense. The closing up of leaks 
in imperfect skylights is difficult as the thoroughness of 
the caulking cannot be tested except by another rain 
storm or a load of melting snow. Such difficulties as 
these are especially likely to occur on roof lights with a 
low pitch. The use of tried and tested designs of sky- 
lights is no more than prudent insurance, and in the long 
run is the best economy. 

These two supremely important matters,—ample day- 
lighting through skylights, and easy dependable manip- 
ulation of long rows of windows for ventilation—have 
now been put within reach of the architect, engineer, and 
manufacturer in the shape of the “Anti-Pluvius” Putty- 
less Skylight; and the “Straight-Push” and “Lovell” 


Sash Operators. 
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ANTI-PLUVIUS 


Trade Mark 


Puttyless Skylig hts 


(PATENTED) 


The “Anti-Pluvius” system of Puttyless Skylighting 
is an evolution; it combines the best that foreign prac- 
tice has Reveloned and American experience has taught. 
The design was perfected by men having long practical 
training in skylight construction and manufacture, and 
with proper considerations for climatic and building 
conditions. Its details, which have been modified pro- 
gressively, embody now every real improvement, 
whether suggested by failure or approved by ‘success. 





The “Anti-Pluvius” design provides a framework 
built up of special rolled steel channels for carrying 
the glass. This framework is made water tight and 
weatherproof, without the use of putty, cement, or 
solder. The bridge feature permits ready access to all 
parts of the skylight and is a distinct advance over any 
other skylight construction, making possible larger glass 


areas than before. 
13 
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There is no longer any reason why skylights should 
be a source of annoyance and expense or left out of 
plans because of past unfortunate experiences, for with 
the “Anti-Pluvius” construction, skylights of any size 
or type always give satisfactory results. Nor is it in the 
interest of good building construction to continue the 
use of an old specification which allows the introduction 
of cheap skylight construction and poor workmanship. 
Good materials and workmanship are essential, and a 
rolled steel section with the glass so placed as to be free 
from damage due to expansion, contraction, or move- 
ment of any kind, presents a service and economy im- 
possible with any other form of construction. How the 
“ Anti-Pluvius” design works out this combination is 
shown in the accompanying illustration which gives the 
cross section of the glass and supporting channel. 





Various Adaptations of Drouvé Patented Continuous Clips 


The superiority of the ““Anti-Pluvius” system of sky- 
lighting and the advantages of this construction are 
apparent from a study of the illustration. Perhaps the 
best way to point out the advantages is to explain the 
method of building up the skylight. 

With an opening in the roof having the curbs and in- 


termediate supports in place and the curbs so flashed by 
14 
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the roofer that the connection of the roof and skylight 
will be tight, the Drouvé patented clip is then applied. 
The continuous clip is made 
in uniform sections for ease in 
-handling and when placed on 
the respective curbs for which 
they are arranged they are ready 
for securing the channels which Soo utel Wana T 
are bolted to the angles or lugs. 
To obtain a uniform spacing of the channels, which 
good practice has set at 185% inches on centers, small 
angles are riveted to the 
continuous clip, two for 
each channel. The chan- 
nel sets between the an- 
gles or lugs insuring a 
fixed and rigid support. 
Lug Riveted to Continuous Clip— When. all the channels 
Skylight Channel Bolted Thereto 
are in place, the whole 
skylight opening is covered with a complete frame- 
work made up of units. 
Steel stirrups with 84 inch Tobin bronze studs screwed 
therein are then placed in the channels approximately 
16 to 20 inches apart. These stirrups are then secured 
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Stirrup Set into Channel Ready for Felt.and Glass 

in place by machine screws and over the studs are 

placed the felt guide and the strip of cowhair felt. 
15 
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“ANTI-PLUVIUS” 


Both the felt guide, which is made of “Toncan” or 
other rust-resisting metal, and the cowhair felt, a non- 
rotting, material, are punched at frequent intervals, 
‘which permit them to slip readily over the studs se- 
cured in the stirrups. This gives a fixed position to 
the felt guide and cushion. 

The glass, which has been cut to size is then put in 
place. It has a cushion bearing on the felt at the two 
sides and also at the top and bottom. Another strip of 
cowhair felt is then placed over the studs and the sheet 
metal cap, turned down at the sides, is placed over the 
felt with a pin point touch on the glass. This metal cap 
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Wan Boling Felt—Note Frequent Punching 
entirely encloses the strip of cowhair felt. The glass is 
now embedded between two cushions of felt, which con- 
form to the uneven surface of the glass and make a tight 
and elastic joint without the use of putty or cement. 









Glass Well Bedded Insuring Flexibility Cap Protecting Top Felt Strip 


Finish—Sawtooth Type 
For sawtooth roof construction a shorter stud of 
the same diameter is used and the metal cap placed 
over the upper strip of cowhair, is held in place 
17 
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In Process of Erection 
“ANTI-PLUVIUS” PUTTYLESS SKYLIGHTS, FLAT TYPE 
on Oneida Railway Company, Syracuse, N.Y. Wolf Street Shops 





Completed 
“ANTI-PLUVIUS” PUTTYLESS SKYLIGHTS, FLAT TYPE 
On Oneida Railway Company, Syracuse, N. Y. Wolf Street Shops 
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by a nut. With double pitch, flat or hipped sky- 
lights the stud projects one and three-quarters inches 
above the outside, and carries a phosphor bronze coil 
spring which is set in tension by placing an inverted 
channel, known as the “bridge” over the studs. At the 
upper end of the stud a shoulder supports the bridge. 
The nuts are then secured and any weight placed on 
the bridge is carried through the studs into the sup- 
porting channel beneath without contact with or pres- 
sure on the glass. This bridge provides ready access 
to the skylight surface for cleaning, repainting or 
repairs. The easy removal of the nuts holding the 
glass in place, makes the replacements simple and eco- 
nomical when necessary, and easily within the ability 
of ordinary workmen. The top and bottom flashing, 
known as an apron, is 
placed over the phosphor 
bronze studs provided at 
each rib. These flashings, 
together with the side and end flashing which is placed 
under the sheet metal cap, close in the skylight on all 
sides and cap flash, as well, the roofers flashing of 
the curbs. 





WEIGHT CARRIED 
Sprinc Takes UP THROUGH SHOULDER 
VIBRATION AND oF StuD To 
DRAFT PRESSURE CHANNEL BELOW 
FrRoM BENEATH Guiass—No Contact 

OR PRESSURE ON 


GLASS 
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EACH GLASS INDEPENDENT 


The lights of glass do not come in contact with each 
other, nor do they touch the channel, therefore, no sweat- 
ing of the steel member can occur through chill conveyed 
from the cold glass. The glass being raised above the 
channel permits the same atmospheric conditions to sur- 
round the steel members. This design practically elim- 
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inates glass crackage, due to difference in temperature 
between glass and metal, one having an outside expos- 
ure and the other being heated from the interior. In 
this manner the “Anti-Pluvius” construction overcomes 
the serious objection to the usual forms of skylight. 
The condensation on the under side of the glass can 
be taken care of only when the skylight has proper pitch. 
The method of disposing of the condensation after it 
has traveled the length of the glass has been an almost 
insurmountable obstacle. Formed gutters have been a 
source of much trouble where the lights of glass join or 
butt. This difficulty is avoided in the “Anti-Pluvius” 
design by lapping the glass and utilizing a portion of 
the lower light, which in its natural position acts as a 
gutter. This is accomplished by a series of graduated 
stirrups numbered one to five, placed in the channels so 
that each light of glass is elevated just above the lower 


one, allowing for an overlap. The opening between the 
20 
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glass is closed by a strip of cowhair felt placed horizon- 
tally. The space provides a natural gutter for taking 
from the upper light the condensation which finds its 
way into the lipped channel at either side in its natural 
course, or is absorbed and filtered through the felt strip. 
The channels convey any condensation through the 
proper outlets to the roof. 


STRENGTH 


Abundant strength to meet practically any condition 
of wind pressure, snow load, weight of men, ete. is ap- 
parent. A framework of rolled channel sections provides 
a construction to resist deterioration. It has been found 





“ABUNDANT STRENGTH ” 
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that a skylight of any considerable size should be prop- 
erly secured in order to prove water-tight and perma- 
nent. Supports should be provided in the form of pur- 
lins or curbs, about 6 feet apart, this distance being equal 
to the length of the longest light of glass that practice 
recommends. Of course, there are times when this 
spacing is impossible, but the lack of sufficient supports 
cause frequent and costly repairs. Locking the sky- 
light framework is an important part of skylight con- 
struction, and the slight extra cost for the additional 
steel members (purlins and curbs) is more than offset 
by the saving in cracked glass and repairs. Inside 
drafts in large manufacturing buildings are not at all 
unusual and their hammerlike blows tend to loosen 
putty or nuts, thus giving opportunity for a general 
ripping off of the skylight, or the glass or both if not 
properly secured. 

With the “Anti-Pluvius” any upward movement of 
this kind is taken care of by the phosphor bronze 
springs and cowhair felt cushions in which the glass is 
embedded. An authority ends an article describing 
skylight installations by saying: “These are two in- 
stances of large skylight installations in which both 
were spoiled—the one slightly and the other. radi- 
cally—solely by insufficient fastenings. Strength of 
materials is important, but improperly secured, their 
value is many times diminished.” 
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GLASS SIZES 


Good practice recommends glass lights 6 feet or less 
in length, by 18 to 20 inches in width, particularly wired 
glass. A standard of 18 inches width of glass with 5g 
inch distance between lights is maintained if possible 
with “Anti-Pluvius” construction. Relatively narrow 
ribs offer the least possible obstruction to the passage 
of light, and the glass is effective over practically its 
entire area. The advantages of using the standard sizes 
are obvious, although the ribs may be readily spaced 
for other widths when desired. About 87 percent of 
the glass area is available for the passage of light. 


WEATHERPROOF 


Probably the most striking, and without doubt the 
most valuable, feature of this skylight design is char- 
acterized by the trade name “Anti-Pluvius,’ which 
means “against rain.” This idea is literally carried 
out wherever “Anti-Pluvius” installations are found. 
Weatherproofness is assured under all conditions of 
temperature and climate. This is due, of course, to the 
design and elimination of putty or cement as a binder. 
The cowhair felt cushion and spiral springs take care 
of all expansion and contraction, all vibration, all un- 
evenness in glass, and all inside draft pressure. The 
continuous clips lock the skylight framework to its sup- 
ports, making it practically impossible for the wind to 
blow it off or even loosen it. 









PUTTYLESS 


Too great stress cannot be laid upon this feature, 


which with the bridge permits ready access to the sky- 
27 
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light glass and framework. This is sometimes neces- 
sary for cleaning the glass, repainting the channels, or 
minor repairs. Neither cement nor solder is used, nor 
any perishable material which is liable to dry out and 
crumble. The glass is well embedded between the 
cowhair felt strips, and should any water find its way 
inside it would necessarily be absorbed in these strips. 
The channel is lipped to take any drippage that might 
possibly occur, and carry it to the roof outlets. Sam- 
ples of cowhair felt that have been in service from five 
to ten years show no signs of deterioration. With 
these cowhair felt cushions the joints with the glass are 
tighter than is possible with metallic or other hard sub- 
stances, and the placing of the strips over the studs. 
instead of merely laying them along the sides, holds 
them in place without being dependent upon pressure. 
The element of skill is entirely eliminated in the placing 
and holding of these strips. 


CONDENSATION 


One of the most serious problems confronting fac- 
tory and mill architects is the disposal of condensation 
on skylights particularly the sawtooth type. Much 
attention has been given to this matter and many 
schemes have been devised to care for condensation 
especially in winter when the outside freezes up solid 
and there is no outlet for draining. Gutters have been 
arranged inside the building; but these have proved 
inadequate, and dust and dirt accumulating in the gut- 
ters have blocked up the outlets. 

The “Anti-Pluvius” sawtooth arrangement has pro- 
vided for this as shown in the illustration. The deep 
pockets hold a large amount of condensation with- 

29 
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out letting it get intd the building. With the con- 
tinuous opening and the occasional weakening of the 
ice binder, helped by the high temperature existing at 
the top of a heated building, the accumulated conden- 
sation finds access to the outside. No sweating of the 
steel members occurs, for at no point does the glass 
come in contact with the metal. 

With types of “Anti-Pluvius” skylights other than 
the sawtooth, moisture formed on the skylight glass 
is taken care of by a pitch of not less than 4 inches to 
a foot, which carries the condensation down the glass 
to the natural gutters provided, as already explained. 
These in turn drain into channels which have outlets 
on the roof. The channels are carried over the curb 
so that in freezing time any backing up of accumulated 
condensation has a drop along the apron or flashing, 
and considerable gutter space must be filled before 
water can get inside. 

Ruined machinery and stock, as well as annoyance 
to workmen, follow the dripping of water at irregular 
intervals. It is safer and better to increase the pitch 
of the skylight than to take chances of loss or incon- 
venience. The general feature for guidance should be 
the temperature expected within the building, taking 
all working conditions into account. 


MATERIALS 


In the construction of the “Anti-Pluvius” skylight 
only the very best materials are used. All structural 
parts have a much longer life than any sheet metal or 
wood; felt guides, caps, bridges, studs, bolts, etc., are 
rust-resisting, and the cushions are of non-rotting ma- 
terial. All steel work is easily accessible for repainting 

f 30 











cANTI-PLUVIUS® POPTYLESS: SKYLIGHTS 





when time demands it. The outside trimmings, such 
as metal caps and flashings, may be of copper or iron. 
These trimmings are merely protective in their duty 
and no serious consequences would result by their giv- 
ing out. Renewals are unnecessary with a reasonable 
care for maintenance, and the maintenance charge 
should be very small compared to the initial cost, so 
small that it would hardly be worth serious considera- 
tion. The entire structure is designed for permanency 
and economy in maintenance. 


SKILLED AND UNSKILLED FACTOR 


The almost entire elimination of skill as a factor in 
the construction of ‘“Anti-Pluvius” skylights, makes 
possible their erection by almost anyone. Thousands 
of square feet have been furnished to industrial plants 
and other buildings, and have been installed by pur- 
chasers with uniformly satisfactory results. This points 
to one of the strongest reasons for the widespread use 
of “Anti-Pluvius” construction and the cutting down 
of the repair and renewal bills. The bridge feature 
permits access to any part of the skylight without 
danger to the workman and the release of a few nuts 
makes cleaning or renewal of glass, or repainting of 
metal, a comparatively simple matter. 


GLASS 


Of the many kinds of glass used in skylight prac- 
tice, the rough or ribbed, plain and wired, are the most 
common. As the name implies, ribbed glass is made 
with a ribbed surface, the lines running the long way 
of the glass. These lines have a strong tendency to 
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RECOMMENDED 
STANDARDS 


6-FOOT GLASS 


5-FOOT GLASS 


PITCH 
A pitch of 4 inches or 
more insures best results 
and least glass crackage. 





SPACING OF CHANNELS 


Purlin supports for 6/ 0’! glass, 4 err 
Glass overhang at bottom 
Glass laps at Joints, 3'’ each, 
Glass over reach at ridge 


tay 


a 





Total 


Total length of 4 lights, 6’ each, 24! 
Less overhanging I 


23! 


Net glass length or spacing of chan- 
nels 23/ divided by 4 equals 


4 9!’ 


Purlin supports for 5’ 0” glass, 3 lights 
Glass overhang at bottom aut 
Glass laps at joints, 3'’ each, rt 
Glass over reach at ridge ot 


Total g!! 


Total length of 3 lights, 5’ each, 15! 
Less overhang 9! 








14’ Bt 
Net glass length or spacing of channels 
14’ 3!’ divided by 3 equals 4’ 9’’ 
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SAN TLPEUVIUS*: PUTTYLESS SRYHRIGHTS 


diffuse the light and for this reason this form is used 
extensively for skylights. It is patterned in accordance 
with the late Edward Atkinson’s specifications for the 
maximum diffusion of light. The Massachusetts Insti- 
tute of Technology in a report state, “We may in- 
crease the light in a room 30 feet or more deep, to from 
three to fifteen times its present effect by using factory 
rib glass instead of plain glass in the high sashes.” 

Rough glass, sometimes called hammered glass, is 
semi-transparent and is used where complete vision or 
decorative effect is not particularly essential. Wire 
glass has come into general use for skylights, and as 
produced by many factories, has reached a stage where 
it is specified extensively for skylight work. Wire 
glass in sheets no larger than 72” by 18 to 20” is the 
size recommended. by authorities. Others recommend 
smaller sizes; and the recent specifications for the Penn- 
sylvania Terminal in New York City stated that “All 
glass should be in sheets 20 x 60”. The glass must 
not bear on the steel.” Specifications for the New 
York City Terminal of the N. Y. C. & H. R. R. R. 
state that “no glass is to be over 20 x 60 inches.” 

A pitch of not less than 4 inches to the foot assists 
materially in reducing glass crackage, and there are a 
number of “Anti-Pluvius” installations where only two 
or three lights have cracked in three to five years. Wire 
glass, when broken in skylights, is not so much in dan- 
ger of falling on the heads of the workmen. It also 
has the approval of the boards of fire underwriters. 
Both quarter inch and three-eighths inch glass are used 
in skylights, but the thickness is a matter of choice on 
the part of the architect, engineer, or owner. 
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“ANTI-PLUVIUS” PUTTYLESS SKYLIGHTS 
S=—oooOO 


FORMS OF SKYLIGHTS 


The illustrations on the opposite page show nine most 
used forms of skylights, some one of which meets the 
requirements of all except special construction. In this 
illustration no attempt has been made to show details— 
the form merely is indicated. Whatever type the sky- 
light may be, “Anti-Pluvius” construction is used 
throughout, except where turrets with side sash are 
shown, in which case this is formed of sheet metal, 
either copper or galvanized iron. These skylights can 
be made to cover any size opening. In asking for in- 
formation, mention the type of skylight required and 
give the size or sizes and number wanted. State also 
- the trimmings desired. These cover the outside ex- 
posed portions of skylight and include caps and flash- 
ings and may be of copper, or “Toncan,” or other 
rust-resisting galvanized metal. 

“Anti-Pluvius” skylights can be supplied with rough, 
hammered, or ribbed, plain, or wired glass. Wire net- 
ting can be furnished for use underneath plain glass. 
Standard practice recommends 14 inch or 84 inch thick- 
ness; the 14 inch usually being called for is furnished 
unless otherwise specified. Steel channels or skylight 
frame have one shop coat of substantial metal protec- 
tive paint. Galvanized sheet metal portions are un- 
painted unless otherwise ordered. These skylights are 
shipped ready to be assembled at the building, and as 
no putty or solder is used, can be put together by any 
person of ordinary intelligence. 
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“ANTI-PLUVIUS” DOUBLE PITCH SKYLIGHT CONSTRUCTION 


One Every Six Feet Insures Best Results 


Note Lapping of Glass and Position of Steel Supports. 








ELEVATION OF CURB 


SEETION THROUGH 
SAYLIGHT 


“ANTI-PLUVIUS ” SAW-TOOTH SKYLIGHT 


With Wood Curb 
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VERT/CAL SECTION 
THROUGH SKY-2/GN? 


“ANTI-PLUVIUS” SAW-TOOTH SKYLIGHT 
With Concrete Curb 
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“ANTI-PLUVIUS”” SAW-TOOTH SKYLIGHT 
With Ventilating Sash 
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“STRAIGHT-PUSH” SASH OPERATOR 
Controlling Ventilating Sashes of “Anti-Pluvius” Ventilating 
Sawtooth Skylights 
West Technical High School, Cleveland, Ohio 





DOUBLE PITCH SKYLIGHT WITH VENTILATOR 
West Technical High School, Cleveland, Ohio 













“ANTI-PLUVIUS ” PUTTYLESS SKYLIGHTS AND 
“STRAIGHT-PUSH” SASH OPERATOR 
Applied to Sawtooth Roof Construction 

Blake & Johnson, Waterbury, Conn. 




















“ANTI-PLUVIUS”’:°PUTTYLESS SKYLIGHTS 





SPECIFICATIONS 
FOR “ANTI-PLUVIUS” PUTTYLESS SKYLIGHT 


Skylights shall be of the ‘‘Anti-Pluvius” puttyless type which will 
allow for expansion, contraction and vibration, manufactured by the 
G. Drouve Company, Bridgeport, Conn. The glass shall have a 
cushion bearing and each light shall be held independent of every 
other. The glass shall not come in contact with supporting skylight 
ribs but be held above them to permit uniform circulation of 
air both inside and outside of the supporting channels or skylight 
framing. Tobin bronze studs fixed in stirrups shall be provided at 
proper intervals for carrying guide plate and cushion bearing for glass, 
these to set over studs and not depend on pressure to hold in place. 
The projecting necks of studs shall be provided with phosphor bronze 
springs set in tension by the placing of inverted ‘‘U”’ bars or bridges 
on the shoulders of studs, and secured with brass nuts. 

Supporting channels of skylight frame shall be of rolled steel and 
securely fastened to lugs provided on continuous clips which shall be 


furnished for the curbs and intermediate supports where shown. 









All caps and flashings above the curb shall be (specify copper, 
galvanized iron or other material desired). 

Glass shall be in sheets not over 18” x 72” (specify kind and thick- 
ness of glass required). (The size of glass mentioned is recommended 
as the maximum that should be used, particularly if wired. ) 

Roofing contractor shall flash all skylight curbs to the high inside 
point. 









Attention is called to the question of framing for hipped skylights over openings 
that exceed 10 feet in width. A special steel frame results in a more permanent 
installation and eliminates danger from destructive winds and inside drafts loosening 
the skylight, necessitating early repairs and causing excessive glass crackage. 

Good practice has taught that it is advisable that supports not exceed six (6'-0") 
feet apart, the maximum glass length that should be used. 
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A FEW “ANTI-PLUVIUS” INSTALLATIONS 





Adeline -Surar. enn ne CO. sci. s sche eee ee ele nes Adeline, La. 
ICO UEATIG HOO yin costo ocala ctara © asta ok im IG gee aa Oe Garwood, N. J. 
Aluminum: Castings: Coss sisi side ag aes we es Fairfield, Conn. 
PM URDTTCH TIERS ACO oo so Se based ama Ra Rate eae Ansonia, Conn. 
American Steel & Wire Co. ..............-..2000- Worcester, Mass. 
American- Optical C6r 230005 5 ose oa s henlne kee Southbridge, Mass. 
PIBPTACANE BENE MOOS eee cis ke ails av ew aRisiptarne ee ee ete Cleveland, Ohio 
Baird Machine: Coe o2 os occ oa ck eins omnes Bridgeport, Conn. 
BORO RO ne See a ahs is O85 dae Ness EOL pe Nate Se ee Buffalo, N. Y. 
PGHeGyMe MOS DINE 6.200 s Ss bin Soa eos Saw Ge oe ieee Rs New York, N.Y. 
pM ad Bis ON Ce So aa Brean Chicago, III. 
Be RO eG Saale 5 aaeiek Sem be eee Baltimore, Md. 
Birmingham ron MOUnGLY- soc o...cs Gage wines hel ee he se Derby, Conn. 
Blake @ Jonnson CO. 53 ks os coe tobe anieie ee obe'e Waterville, Conn. 
Roston: Blevated: Re Re CO.-8 ie pe as a a wees Boston, Mass. 
Boston Elevated: R. R. Co... 2. i. ee cen es East Boston, Mass. 
Boston Elevated R. R. Co. ................ Coolidge Corner, Mass. 
Boston:@ Albany ite CO. is oe Ci views « Springfield, Mass. 
Boston & Albany R. R. Freight House ........... Westboro, Mass. 
Miagsel Magni C0. a caib ais 5 ac Siena be wepewus salsa cha Springfield, Mass. 
Bottlers & Mfgs. Supply Co. ..................- Astoria, L. I., N. Y. 
BIG RODOTE PIOSDIGAL crows sic sala ba eos Sa ear eae Bridgeport, Conn. 
Bullard Machine Tool Co. 3.56.65 sek ee ce Bridgeport, Conn. 
Cass Avenne BieW School ..o)ii cic ei sae eee cans Detroit, Mich. 
Chelsea :Savings Bank 40 i c000 bce cee eden ees Norwich, Conn. 
CBBC MLCT TTIA ool. oko Vo oe ak cc eee awed ales Waterbury, Conn. 
CW Cae OGM e Os ous bce hay Sw ce be ob ae aes ae Bais Chicago, Ill. 
CACY ON REAOTER SROMOM foes 5 6 55e2c 5 wa wie sara aay Gale Bridgeport, Conn. 
CWommecticntl ian ca, co oiiccis Cale oe bia ah Wace hae c wilatelas Bridgeport, Conn. 
Connecticut State Reformatory ................... Cheshire, Conn. 
Converse Art: Gallery. oes ian se ccw cee hee Norwich, Conn. 
Co Re-Order O©ry. HOUSE (oo). visa cee cone de New York, N. Y. 
LAR RET UC kel RE, ra ite ae geet a PSA aaah Saar Ashley, Penn. 
Detroie Varco eyes Se he SPO A Ee Whew Se Detroit, Mich. 
Dehance: Machine-Co seh oo We we eS Defiance, Ohio 
Dexter: Ponder Vase es vcs ok wink 4 oa wale Reena Pearl River, N. Y. 
Dg Ris er Was Mees Oe ied a tae wb pinto S ore eos ee eae Jersey City, N. J. 
DA Wie ibecits Qe oe ens uss ceva chee onan see Hoboken, N. J. 
BY, sos MV ar Ree OSC o'. oe aca eS by < utd ac a ncew toi Scranton, Penn. 
DGG RUN OA RO ees cee ka Ua Se ae Sane hae wae wom Flat River, Mo. 
MiGUILADIGrATCAN Gs ees ile ac eae oils Sa eee ema Columbia, S. C. 
Farrell Foundry & Machine Co. .................5- Ansonia, Conn. 
Federal Sugar Refining Co. ........... A a aac Yonkers, N. Y. 
UEP ES: DF eT) SA NO neers yt REN aa et RE drt New York, N. Y. 
spies Wer. tga sie tee S11 Uh bry ape Oa Gre nena epee pNRIPOR SRN essen New York, N. Y. 
Roratmannre ut mann os oe ee cee oan Passaic, N. J. 
Forest Park Animal House ..................... Springfield, Mass. 
EECROH MIR CO eee a so rind be eae ean e Rees Waterbury, Conn. 
FEONAGY: MBOHING TOO, occ Oss bake tae ag hae ohwa aoe Torrington, Conn. 
PP CTEP TONE CREAR aaa gk ates ch ese A hee ER Soho, N. J. 
International Silver COs cc 655 Ais hs ae eo a Bridgeport, Conn. 
PUGET SOT GARE De Sos reece kaa ieee ee eee Philipsburg, N. J. 
International Harvester Co. .................005. Milwaukee, Wis. 
Jrvint- Avenue Ospiel oc. cc i bas Ee ae eee Syracuse, N. Y. 
ESAQUGOI WNIVIS acc cok i ee SO Cae wise ee See a ae Central S. C. 
MPa he irc es ie Veet aise eeNiened pace ree Memphis, Tenn. 
Lea beqrer as URGE COs soils oS one oo ccac ce es woe eae es Austin, Texas 
PON RIAN: COS 55 asck ob cep avec aen SCR eee Brooklyn, N. Y. 
NBO Gt se ec sn Eo er le Peds ee omar Toledo, Ohio 
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“ANTI-PLUVIUS” PUTTYLESS SKYLIGHTS 
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Masilion Bridge & Structural Co. .............. Connelsville, Penn. 
HEONIC LOMPOC = oo Oh pay oe Gk 6 aR eee a Greenville, S. C. 
Me oodihy. Sr C0. 56ers i es Portland, Ore. 
MarphyVarnmiehi Works) i005 oe os Newark, N. J. 
New Haven County Court House ............... New Haven, Conn. 
New Jersey State Armory ...................00... Elizabeth, N. J 
New YorkiCity Ryiicccca soccer eee Pa New York, N. Y. 
WeWoG oe Ae ROR Re 0p Oe en nea Rochester, N. Y. 
NoOY Oe Re Re Roe@ar ke os ea White Plains, N. Y. 
Oklahoma Gas & Electric Co. .................... Oklahoma, Okla: 
Oneida Ry Orc uit ice ee ee eer es Syracuse, N. Y. 
Oxweld Acetylene Co. ...... PAP or een ea ee aN ey Newark, N. J. 
Packard: Motor Geri Cos'; oo. cen eee Ge Detroit, Mich. 
Peoples Savings Bank ............... ccc cceeee Bridgeport, Conn. 
Phosphate: Mining Concise i ee Nichols, Fla. 
Pierce-Arrow Motor: Cones 205 ss css fa ee Buffalo, N. Y. 
Pittsburgh Tool, Steel & Wire Co. .................. Monaca, Penn. 
POU s PRGHthG or dag acare nee Segoe eee Bridgeport, Conn. 
Pond: Machine "Pool: Cov. )25 v5 os, es Plainfield, N. J. 
Public: ServiceNys Cos 24 ieee pan Pew eee ee Hoboken, N. J. 
Puplic Service Ry? COs 53550 cc. dc es eee Jersey City, N. J. 
Public: Service By. Co: coe os eke es ee Nutley, N. J. 
Public: Service Hy: (ois ics ee ee South Orange, N. J. 
EY Oas ULM clos nco sak eee eG Cleveland, Ohio 
POEANS CU MIV OrBity. oo oc ere oes Ue ee liar Lafavette, Ind. 
Quichk= Meal: Stove: Co. soci ss. eety cease Coe St. Louis, Mo. 
RalstonsSteel: Car-Co.0 6. ae ee Columbus, Ohio 
Roeblings, John A. & Sons Co. ..................... Trenton, N. J. 
SanlOord  Bullainp ccs eg Oss Ss ee ee Bridgeport, Conn. 
Seovill Mien Conn eo or es oe en Waterbury, Conn. 
Schenectady Illuminating Co. .................. Schenectady, N. Y. 
Sioux City Service Co. ...Sioux City, Iowa 
MOUMERN RVs CONG oe eyo ce oe wR eh a Atlanta, Ga. 
Stratleld MOtel coger ie Fee ate ale Bridgeport, Conn. 
Starin & Persky Office Bldg. ................... New Haven, Conn. 
Dbaney = WOLKE ee ican wiccs Cea ek os Sou New Britain, Conn. 
St: Joseph Mead COn 25.600 see Aik oem Bonne Terre, Mo. 
Dextile Machine Works... 562. eocssk ck ee eae Reading, Penn. 
Unig Babrile Ooi aici goa osc cae eee ea Derby, Conn. 
Unite COEk: Coty... coe es ee ne ee ne cee Washington, D. C. 
Unign Bld esa ho eee i cae geen Cem Syracuse, N. Y. 
Union Drawn Steel Gas ooo ee eee Beaver Falls, Penn. 
United States Post Office ...................... New Haven, Conn. 
United: States: Post: Office... ; é 235 oo Connersville, Ind. 
United States. Post Office ... 0200.20... ee: Manchester, N. H. 
United States Post Office ....... 0... 00006002 00.055, Portsmouth, Va. 
United StatessPost-Ofice:. 3.6.0 ee ae Beloit, Wis. 
United States Government .................. Fort Hamilton, N. Y. 
Utica Ionithine Maliss = oo een On es a Fee Utica, N. Y. | 
Vulcan Tvan-Works 2:c:cack eo a ee ees New Britain, Conn. 
Vulcan Dion Works <3) 8-2: os ee ee Wilkesbarre, Penn. 
Warner Bross) C0) 02200 So ee ee Bridgeport, Conn. 
Waterbuey Miz C0. 2 rsa soe se Waterbury, Conn. 
West Technical High School ..................... Cleveland, Ohio 
WiesterasBipek Ogee ete re tees Lockport, N. Y. | 
Winchester Repeating Arms Co. ............... New Haven, Conn. | 
WODKON Spee OO. oo. o a ee ee Toledo, Ohio 
MOT Mig, Can or eae eal eee oe a ee York, Penn. 
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“STRAIGHT-PUSH” SASH OPERATORS 
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SASH CONTROL 


Both the architect and manager of industrial plants 
have reason to be interested in securing an efficient 
means of opening and closing the long lines of win- 
dows which are found in the side walls, monitor, and 
sawtooth roofs of almost every manufacturing build- 
ing—the architect because the use of a sash-opening 
device affects his designs—the manager because sash 
control means better working conditions. 

Good ventilation in a manufacturing plant repays 
more than it costs in increased efficiency of the work- 
men. 

Continuous, efficient, and regulated ventilation can 
be secured only by the proper manipulation of lines of 
windows. From these two points arise the need of 
mechanical devices for controlling the opening and 
closing of long lines of windows. ‘The care of a win- 
dow cannot be left to the individual for he usually 
neglects it altogether, or opens it when it should not 
be opened, admitting undesirable drafts, dust or smoke, 
often annoying his fellow workmen or causing damage 
to machines or stock. Some windows are located at 
a height that prevents operation by an individual. 

Windows pivoted at the sides, or at top and bottom, 
give a larger opening than those hinged at the top. . 
The air flowing inward and outward is better dis- 
tributed and it insures more successful ventilation. 

It is obvious that to properly ventilate a large build- 
ing with sashes too high to be reached conveniently 
from the floor requires a sash operating device that 
will control any reasonable number of sashes at the 
same time, open them all at the same moment, hold 


them in place while open, and lock them automatically 
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“STRAIGHT-PUSH” SASH OPERATOR CONTROLLING SASHES 
PIVOTED AT SIDES 


Malleable Iron Fittings Company. Foundry Building 
Branford, Connecticut 
























“STRAIGHT-PUSH" SASH: OPERATOR 





when closed. The operating device must be substan- 
tially made with few working joints that will not break 
easily, and is most successful if with it the greatest 
power is exerted at the start. The “Straight-Push” 
Sash Operator is very strong, with simple, durable 
joints, and is as nearly as possible foolproof. It will 
control any. reasonable number of metallic or wood 
sashes and open them all at the same moment with 
equally distributed power. The apparatus must meet 
the service conditions found in industrial buildings. It 
must stand hard usage and continue to be effective, 
even if neglected. Each window, whether near the 
operator or at a distant point, must work simultane- 
ously and with equal power, which must be applied as 
a straight push to open, and a pull to close, without 
torsion. The “Straight-Push” Sash Operator is adapted 
to all kinds of sash, pivoted sides, or top and bottom, 
or hinged at the top, side, or bottom. 


“STRAIGHT-PUSH” SASH OPERATOR LIFTS SEVEN MEN 
Line of Sash Under Control 150 Feet 
Malleable Iron Fittings Company, Branford, Connecticut 
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“ STRAIGHT-PUSH ” SASH OPERATOR 


The success of the “Straight-Push” Sash Operator is 
due to its certain control of long lines of windows, and 
serviceableness under shop conditions. Combining the 
most approved design, the best materials which can be 
put into a device of this kind, and requiring the least 
power because of the spur gear mechanism, the 
“Straight-Push” Sash Operator is the most satisfac- 
tory device on the market for manipulating many 
windows at once. 








Oy 


Se 


—~ oF 
PS] Y 


TOOT 





Ny 
SOCSk 


oR 


TYPE “00” OPERATING STATION 


This operator is controlled by cut gear, pinions and 
steel rack which moves backward and forward a line of 
°4-inch pipe dowel-pin connected. The shaft passes 
between malleable iron rolls carried on brass pins which 
are held in supporting brackets placed on an average 
of 6 feet apart, and fastened to mullions, steel or wood 
uprights, or trusses. This combination prevents the 
rolls sticking or rusting together. Each sash is given 
a direct push or pull, and because of the efficiency of 
the mechanism one man can operate any reasonable 


number of sashes. 'To the pipe shaft is secured a series 
53 
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| “STRAIGHT-PUSH ” SASH OPERATOR OPERATING SKYLIGHTS 
/ IN SERIES 
at United Illuminating Company, Bridgeport, Connecticut 

















*STRAIGHS-PUSH” “SASH “OPERATOR 


of levers, one set for each sash. The levers have a 
scissors-like action and to each set are attached two 
arms secured to each side 
of the sash. The flat work- 
ing joints have phosphor 
bronze washers between to 
minimize friction and pre- 
vent rusting together. The 
action for opening the 
window is a direct thrust 
with leverage force greatest 
at the start. The return 4 
movement is a pull, the & 
levers forming a toggle ac- 
tion which insures a tightly 
closed and securely locked ae 2 
sash. 

Power is applied to a 
sheave wheel by pulling on 
the chain. Revolving this 
wheel revolves also a pinion 
on the same shaft, this pin- 
ion being in mesh with the 
gear wheel in order to re- 
duce the speed. On the 
same shaft with this gear 
is another pinion which of 
course makes the same num- 
ber of revolutions as the Spee e-tpued 
large gear but has a much 
lower peripheral speed because it is of much smaller 
diameter. In this way, the high speed of the sheave 


wheel is reduced to that of the slowly moving pin- 
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“STRAIGHT-PUSH” 





SASH OPERATOR 





ion which is in mesh with 


a straight rack to which 


is secured the moving pipe shaft extending to the most 
distant window to be operated. Parallel to this pipe 


shaft is another smaller 
shaft of one-half inch pipe 
which ties all arms together 
and moves with them to- 
ward and away from the 
windows, but it does not 
move in the direction of its 
length. 

The arms, made of one- 
half inch solid rod, are se- 
cured to hinges located on 
the sash and at the other 
end fixed to the one-half 
inch pipe shaft which is 
supported by chairs riveted 
to the levers. There are 
two of these rods to each 
sash; the chair and arm 
connection act on a swivel 
which permits the rod to 
follow the inclination of the 
sash. 

The sashes are operated 
as follows: The power ap- 
plied to the sheave wheel 
is transmitted to the rack 
through the pinions and 
gears; movement of the 








PLAN-—PARTIALLY OPEN 
Fig. 4 


rack also moves the long pipe shaft which through the 
levers moves the operating arms toward and away from 
the windows, and these arms push or pull the sash. 
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“STRAIGHT-PUSH” SASH OPERATOR 





Referring to the accompanying illustrations, which 
show the sash closed, partially open, and wide open,— 
moving the rod R in the direction of the arrow moves 
B, Fig. 2, to B’, Fig. 4, and 
then to B”, Fig. 6, which 
causes C to move in an are, 
having a radius equal to the 
length of the short lever, to 
C’, Fig. 4, and C”, Fig. 6. 
This short lever is pinned or 
jointed at A. Movement 
of the levers draws D in to 
D’, Fig. 3 and 4, and to 
D”, Figs. 5 and 6, pulling 
the spool and the shaft S 
toward the shaft R, and as 

= ELEVATION—WIDE OPEN 
the spool is fastened to the Fig. 5 
operating sash rods, draw- 
ing the spool toward R ov’ a Azed 
pushes the window open, as 
shown in Fig. 5 and 6. This 
movement of D to D’ and ™+¢ 
to D” is shown also in Figs. 
1, 3, and 5. 

The device for operating 
the rack is very powerful, 
utilizing the principle which 
applied to a hoist enables a 
man to lift great loads with & 
little effort. In many cases ee 
the loads are several times 
his own weight. With the hoist mechanism the com- 
paratively slight effort of the man applied through a 
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“STRAIGHT-PUSH”: “SASH OPERATOR 


HIGH GEARED POWER STATION 
For Very Heavy Sashes and for Sashes Hinged 
at the Top to Swing Outward 
Offsets Load and Does Away with Use of Counterweights 





























SS} RATGH TT PUSH SASH. -OPERA LOR 


considerable distance lifts the load a short distance; 
the pull on the chain of the Straight Push Sash Oper- 
ator is transmitted through a train. of spur gears and 
the man’s pull opens and closes lines of sash 100, 150 
and 200 feet in length, easily and quickly. 

One of the advantages of the Straight Push Sash 
Control is the effectiveness of the pull—the train of 
gears is of such high efficiency that very little power is 
lost in friction. Another advantage is the direct result 
of the straight push or pull, no power is lost in torsion. 
There is no twisting to cause resistance, all effort goes 
into operating the sash. 
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TYPE “A” OPERATING MECHANISM 


A much higher geared power station is used when the 
sashes hinge at the top to swing outward to offset the 
load or weight on the operator. Roller-bearing idlers 
are used for bringing operating chains to desirable 
places for operation where a straight drop is not 
obtainable. 
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PLAN SHOWING OPEN BASH 
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FLAN SHOWING CLOSED SASH 





























THE “STRAIGHT-PUSH ” SASH OPERATOR 
Sash Pivoted at Sides 
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APPLICATION TO UNITED STEEL SASH 
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“STRAIGHT-PUSH” SASH OPERATOR 
SS aaaroo 


“STRAIGHT-PUSH” SASH OPERATOR 
Applied to Fenestra Continuous Sash. The Standard Oil Co., 
Cleveland, Ohio 
















































APPLICATION TO DETROIT-FENESTRA STEEL SASH 
Pivoted Type 
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“STRAIGHT. PUSH” -SASH: OPERATOR 





DOTTED LINES SHOW METHOD OF FIXING SPECIAL OPER- 
ATING POWER TO STEELWORK FOR CON- 
TROLLING SAW-TOOTH SASH 
Hinged at Top 
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“STRAIGHT-PUSH” SASH OPERATOR 










SPECIFICATION 
“STRAIGHT-PUSH” SASH OPERATOR 






Where mechanical sash operating device is required for controlling 






groups of sash, furnish and erect, ““Straight-Push” sash operator manu- 






factured by The G. Drouve Company, Bridgeport, Conn. 










It is recommended that lines be drawn through the sash on the 


elevations designating the number to be operated with an independent 






operating station. This will facilitate estimating and clearly show the 















requirements. The ‘‘Straight-Push” sash operator is figured on the basis 
of per linear foot, one operating station being included with every one 
hundred feet. Operating stations more frequent are extra. A standard 
price is maintained which is generally known and this serves as a pro- 
tection in specifying this device. 

We recommend the control of pivoted sash in lines of 100 to 150 
linear feet, more can be handled and many longer run installations are 
in service today, but conditions cannot always be depended upon and 
experience and investigation justifies the recommendation. The use of 
steel continuous sash has developed a larger demand upon an oper- 
ating mechanism and 50 to 100 foot runs will stand service conditions 
longer and hold up under strains, both continual and occasional, better 
than runs of 200 or more linear feet. The smaller runs also do away 
with the use of counter-weights and the attending danger in case of 
failure. These are seriously objected to by factory managers and have 


been done away with by our type “‘A’’ operating station. 

















A FEW “STRAIGHT-PUSH” SASH OPERATOR 











INSTALLATIONS 
American Agricultural Chemical Co. ..Rockford (Cleveland), Ohio 
American Motor Castings Company ................. Detroit, Mich. 
American: Radiator Cos 222g eae Gane ee ceva wees Litchfield, Ill. 
American Steel & Wire Co. ..................025 Birmingham, Ala. 
American Stove Company ..............cccceeeeenes St. Louis, Mo. 
Ansonia ‘Brass: Cappet Coos... 32ers ois oe Ansonia, Conn. 
Astoria Light Heat & Power Co. .............. Astoria, L. I, N. Y. 
Baird Machine Company Bridgeport, Conn. 
Bellevue HospitelGoco oc ewan wes vce woes New York, N. Y. 
he, Best Mig. Cor ios eis tre eevee sos tia ein aw eae Oakmont, Penn. 
Bethlehem Steel Co. ................0000: South Bethlehem, Penn. 
The Billings & Spencer Co. ............. 0.0 c cece Dividend, Conn. 
Boston & Albany R. R. Co. ...... Springfield and East Boston, Mass. 
Boston Elevated Railway Co. ..............0e ec eeeee Boston, Mass. 
Brown) -bipe: € Chapin oe ie eves aa ee he a Syracuse, N. Y. 
Bryant: Mlectrie CO ess haw ee ss Ve ee ee ae ee Bridgeport, Conn. 
Cadillac Motor Car Cos 22205 28 ak So ree ee ee Detroit, Mich. 
Canadian-Rand Company ............. Sherbrook, Ontario, Canada 
Capitol City Traction: Coe: 6330 8 oo eee ce Washington, D. C. 
Central Re Ricof-New. Jersey 200 Goo cna ee eee ee Ashley, Penn. 
Chase: Rolling Mills Core oo oo os ek ay bch nae Waterbury, Conn. 
Chicago & Northwestern R. R. Co. ................08- Chicago, Ill. 
Colpy Motor: Cos ios ee ie Saree cane cae ae Mason City, lowa 
Commonwealth Edison Co. ...............0.00055 Chicago, Illinois 
Continental; Motor: Car: Coes. sods ook oe es Detroit, Mich. 
Deane Steant Pump Cov. oe as ioe oe ae ase eae Holyoke, Mass. 
Ds, We: ees Wes COs ee a ea a Dae Scranton, Penn. 
Detroit Steel Products: Cos. 55 se ane ven eee Detroit, Mich. 
DOGRe  BrOser a eis weenie aloes tll cseniy se gw ine Detroit, Mich. 
The E. M. F. Co. (Studebaker) Detroit, Mich. 
Elmore Manulacturing Coc coco ics cee as eae Clyde, Ohio 
Enameled Metals Company ............... 00.0 cc cceeee Etna, Penn. 
Rairview: Pumping Station eee ee Ce re Detroit, Mich. 
Favorite Stove & Range: Co. § 2260060 foc is tac wees Piqua, Ohio 
Fisk Rubber Company. occcnn ook ck ses Chicopee Falls, Mass. 
Ore WOME On Ca pi erk sc phe aie os Hee ee sue 'w ae Detroit, Mich. 
Ford Plate & Window Glass Co. ...............000008 Toledo, Ohio 
Forstmann-& Halfmann: Coe 0233.00 ok an ee ee we Passaic, N. J. 
PURONAPOW WES aS Gore hoe eka bac ea aro ee ee St. Louis, Mo. 
General Electric Company ...................... West Lynn, Mass. 
General Fire Extinguisher Co. ...................00. Warren, Ohio 
GENGFAL MOUOrB OOS ois con ss Oi a wa he CEES Detroit, Mich. 
Gifford- Wood: Company: 5 350.055 foes Soke soon Hudson, N. Y. 
Globe Malleable Iron Co. ............ 2.0 cece cence Syracuse, N. Y. 
The Gilbert & Barker Mfg. Co................... Springfield, Mass. 
Goldfield Mining & Transportation Co. .......... Goldfield, Nevada 
Greenfield Electric Light Co. .................... Greenfield, Mass. 
The P. H. Hanes Mills Company ............ Winston-Salem, N. C. 
The Harlan & Hollingsworth Corp ............. Wilmington, Dela. 
Hartford Carpet Corporation ............... Thompsonville, Conn. 
The Haskell-Barker Car Co. ............... Michigan City, Indiana 
Indiana & Michigan Electric Co. ............ South Bend, Indiana 
Indiana: Steel “Company. (e655 soo wos cen ks Gary, Indiana 
International Harvester Co. ................ 00005 Milwaukee, Wis. 
International Harvester Co., Tractor Plant ........... Chicago, IIl. 
International Silver Company .................... Meriden, Conn. 
Johnson Biscuit Company ..................0000- Sioux City, Iowa 
Johnston Harvester Company ..................000. Batavia, N. Y. 
Lake Shore & Michigan Southern Ry. ............. Ashtabula, Ohio 
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“STRAIGHT-PUSH".. SASH OPERATOR 











The Lis Soe Me ae YS COn oe Sass oe Ashtabula Harbor, Ohio 
Locomobile Company of America ............... Bridgeport, Conn. 
The Tone re COs.c cise sees es Sole Rhein eels wae oie he Detroit, Mich. 
Los Angeles Gas & Electric Co. ...............4-- Los Angeles, Cal. 
Louisville: & Nashville R. R. Co. 20.0. ec es Boyles, Ala. 
Lozi MOUOR COL i vies coe ovis sees cele eins Res ee wees Detroit, Mich. 
Marquette Motor Co. ............2-eeeeeee Rahs WaRene lee Saginaw, Mich. 
May Oo MERU 225 555 Sonera e clei 4a ns aie Bin ¢ wip oiact's ain wheieians ans Mayoden, N. C. 
Mengel Box Co. ............ Jersey City, N. J., and Louisville, Ky. 
Mississippi Glass Co. ........ 20 ce cece sce e ree eweecs St. Louis, Mo. 
Montreal Steel Wong 50 coisces ck die wines ose eee Montreal, Canada 
Ne Cae ee COs ae bee coerce North White Plains, N. Y. 
WAV Na Re ROO oes os ey aie ie New Haven, Conn. 
N. Y., P. & N. Ry. Co. (Pennsylvania Rd.) ...... Cape Charles, Va. 
New: York ‘Radiator Coe 5 oo: 0 isis cireieree a wees nias Utica; N.Y. 
IWatiGnal SUDO LY ee oie cys kisi kc eta leew esas bree B nikiela Sie’ Toledo, Ohio 
Northway Motor & Mfg. Co. ......... cee eee eeecees Detroit, Mich. 
Ria SreeiC Ore ees ee eee San eee wees Youngstown, Ohio 
Dar tpi (Lp ae, Us iS ACER aie SE Urea Sauer arte era Lansing, Mich. 
Omaha & Council Bluffs St. Ry. Co. ...............- Omaha, Nebr. 
Ee PORE ccs csc ehtceteia wa bs lane gis re ee suelo eraitere aleleinvese Quincey, Ill. 
APO MRO ES Oe oo y icles ste oon wie aie wpiee wiainn 0-0 «we araleibna Owosso, Mich. 
Oxford Linen Mills ................ cee ee eeee No. Brookfield, Mass. 
Packard MOtOr Car’ COs 6 oe sche de eo wee ose wie wee bite Detroit, Mich. 
Pacific: Gage lectric CO ei ie sok ew ee ee as Oakland, Cal. 
Palmer, Dock (N. Y., N. H. & H. R. R.) ........... Brooklyn, N. Y. 
Peck, Stowe & Wilcox Co. ............200 0.00. Southington, Conn. 
Pennsylvania Salt Mfg..Co. ...........ceeeeenees Wyandotte, Mich. 
PP CHA SGC D A On ic ewe casa elk iam areeinieiaiaee McKees Rocks, Penn. 
Public Bath: MOUse: 26s fea ees es Coney Island, N. Y. 
Pa ble Service kee Oe ask sajeie tie se bio ese we skein dine bisa rete Hoboken, N. Y. 
Quincy Gas & Blectric Co. oie sa eet iene ene as pen Quincy, Ill. 
Rapid Motor Vehicle Co... 00.5. . c ees ees wees Pontiac, Mich. 
Remington Typewriter Co. .......... cece eet e ee ee eens lion, N. Y. 
Ridgewood Pumping Station -Brooklyn, N. Y. 
Rockford Drop Borge. Cos) oes. ccs isk eee Rockford, Ill. 
Me Ruicel ys COMPANY ooo 506 oo biaetce ace wine stergieieine Billings, Mont. 
SCOVLIL De Cie oak oe eee bao aetainieins eee ae ec sone Waterbury, Conn. 
Seaboard Air Line Ry. CO... . oc ie ee tele Savannah, Ga. 
Shore Line Railway Co. ................ Saybrook Junction, Conn. 
Singer Mfg. Co. ........ Elizabethport, N. J., and South Bend, Ind. 
Pees Pas ic en Cs oes Sara a ear era bie ea tap a lavas ar aloe Westfield, Mass. 
Solvay Process Co. ...........-. Syracuse, N. Y., and Detroit, Mich. 
Southern California Edison Co. .............0eeeeee- Ostend, Cal. 
Southern RAUWAY COl 2s tw aha S at Ca wees Spencer, N. C. 
Mian ATE: Cll Oe see se sis eee wacc oe oR ee Vie sea eet Cleveland, Ohio 
Sian aee OO eis Ras Wee Pins bee Richmond, Cal. 
Standard Oil Clot Caw esas wick a wantin cca Mee nalet eee Athenia, N. J. 
SPARE UTE ECO oie ob soared a Wich ene alas eters eealat Akron, Ohio 
"POX AG OMAN oie e seer ai Es A cole nie iin wees Bayonne, N. J. 
Trombullblectrie: Mig. Co. ie ee wrens wares Plainville, Conn. 
Union Drawn steel Co. ooo, eee Beaver Falls, Penn. 
United i minatine CO ci ie ie ca eee > Bridgeport, Conn. 
United States Cartridge Co. )..0..0.0.5.. 0.002% Perth Amboy, N. J. 
Vollvathes Mier 66s G28 oie cs CL nae ede a teens Sheboygan, Wis. 
Weaviie Wmitteme Males rae ice et as was 18 0 os Fort Wayne, Ind. 
Wisdlemia ni Silic Wis sce arc hits Ss ice wi nein ooo Cea Paterson, N. J. 
Western BIGCK On cos ote tekes cee en cee ee Lockport, N. Y. 
Western Steel Car & Foundry Co. .................. Hegewich, III. 
West Technical High School ..................4.. Cleveland, Ohio 
Winchester Repeating Arms Co. ............... New Haven, Conn. 
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E BSOr Verne dans SASH OPERA FOR 





The Lovell Window Operator 


The pioneer ‘““Push and Pull” type of window opera- 
tor for controlling pivoted or hinged sash in groups 
is the “Lovell.” It has been on the market since 1902 
and is used extensively in all classes of buildings 
throughout the United States. The accompanying 
illustrations show the general principle of operation. 
Recently improvements have been made in detail parts; 
the main operator shafts have been increased from one- 
half-inch to one-inch pipe and the arms from one-half- 
inch pipe to five-eighths-inch solid rod; connections have 
been strengthened, and the operator now represents 
all that experience under the most difficult conditions 
can teach. 

For each window there are provided two arms which 
work uniformly, the shaft being controlled by double 
rack and pinion from one station which may be estab- 
lished anywhere along the line. The sliding shafts 
which operate in opposite directions are supported by 
extension brackets secured to mullions. ‘These brackets 
have anti-friction rollers which act as guides for the 
shafts. All windows open and close simultaneously, an 
equal application of power being applied at every 
sash. 

For operation from the floor a chain runs over a 
wheel on the shaft, causing a rolling motion, which con- 
trols the pinion. Universal joints of bronze to prevent 
rusting and binding make the connection between the 
moving shaft and the sash. The arms work with the 
movement of the shaft. The arms are connected to 
the operating shaft with adjustable open couplings. 

The construction of this operator is simple, and it 
is easy to place, and when the sash is properly installed 
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insures an economical and satisfactory working arrange- 
ment. ‘This device is largely specified and usually by 
those having had experience with it. 500 feet have 









































been operated in one line, and there are a number 
of installations of 200 feet that have been in service 
over seven years without repairs and with no attention 
other than oiling. 
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A standard price per linear foot which includes one 
operating station to every 100 feet has been estab- 
lished so that a specification is protected. 

Additional information and blue prints furnished on 
request—also estimates. 
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SASH 
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WORM-AND-GEAR 














ONE-HALF INCH SIZE 


DROUVE TORSION DEVICE 


For operating small groups of sashes where a cheap 
arrangement is desired and the sashes are easily accessi- 
ble for repairs, adjustments, and oiling, as in green- 
house work, the worm-and-gear device often serves the 
purpose. We make this device in the half-inch and 
inch size of which the various parts are shown in the 
accompanying illustrations. 

The parts are made of cast iron with cut gears, and 
the number of pieces required for a given installation 
are dependent upon the conditions. Unless the sashes 
are very small, two arms should be used on each to 
insure a uniform handling. 

When specifying an operator of this type mention 
the “Drouvé Torsion Device,” and state whether it is 
to be half-inch or inch. In this way it will be distin- 
guished from the Drouvé “Straight-Push”’ and 
“Lovell” types. Although the torsion principle is sat- 
isfactory for small groups it is not recommended for 
long lines of sash which must be held tight at all points. 
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WORM-AND-GEAR SASH OPERATOR 















































| C-ARMS. 
D-ARM EXTENSIONS, 
E- BRACKETS 


F-PIPE. 
G-HANDLE, 
H-COLLAR. 


WORM-AND-GEAR—REGULAR TYPE 

















SHOWING WORM-GEAR METHOD OF OPERATING CEILING 
LIGHTS FOR POST OFFICES, SCHOOLS, 
OFFICE BUILDINGS, ETC. 
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OPERATOR LAYOUT INSTRUCTIONS 


FOR “STRAIGHT-PUSH” SASH OPERATOR 
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=e ANGLES 2/2 242° xq" 
To Carry Brackers 






















One INTERMEDIATE ANGLE To BE 
PLACED 2‘0” From Each Eno oF Run. 








INTERMEDIATE ANGLE 
ax 2YeR Ye FURNISHED 
By THe STeet Contractor 
Not Over 6-O Apart | 
RACK STOP 


CONNECTING COUPLING — 


2 
= 
59 
go 
uo 3 
OFO PLETE 
Eon Bracket 
SES 
z za MALLEABLE EXTENSION 
ae 
x 
=P f METHOD SHOWN FOR FASTENING INTERMEDIATE 


ANGLE May BE Usep as STANDARD BUT CAN 
Be Appuieo OTHER Ways To Suit ConpiTions 


See pages 60, 61, 63 and 65 for plans, cross-sections, and additional 
details of “ Straight-Push” sash operators applied to wood and steel sash: 


77 





INFORMATION REQUIRED FOR ESTIMATE 


State: Length of run. 
Number of sash to be operated. 
Size of sash. 
Kind — wood or metal. 
Pivoted or hinged. 
Section — thickness and width of sash, mullions, and truss. 
Height from floor. 
Position of sash on sill. 
Finish at both ends, with dimensions. 
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How WHAT THE SILL 
1S COMPOSED OF 


INSIDE OF BUILDING 


Mullions for the support of operating device brackets should not exceed 
6’ 0” on centers if a satisfactory installation under service conditions is to 
be secured. 


This applies to all types of operators 
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